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unsaturated monomer (e), and a crosslinking agent (B) having a functional group reactive with 
the hydroxyl group. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] the fluorine content partial saturation (monomer a) alkoxy silyl radical content - the lusterless mold 
anion electrodeposition paint containing the cross linking agent (B) which has the vinyl copolymer resin (A) 
which comes to carry out radical copolymerization of the partial saturation (monomer b) hydroxyl-group 
content partial saturation (monomer c) carboxyl group content partial saturation monomer (d) and the other 
partial saturation monomers (e), and a hydroxy 1 group and the functional group which reacts. 
[Claim 2] The lusterless mold anion electrodeposition paint according to claim 1 by which a fluorine content 
partial saturation monomer (a) is expressed with the following formulas (1). 
[Formula 1] Formula (1) 

t 

CH 2 =C-C-0-(CH 2 ) m - (CF 2 ) n F 
O 

(Among a formula, hydrogen or a methyl group, and m express the integer of 0-4, and, as for n, A expresses 
the integer of 1-12) 

[Claim 3] The lusterless mold anion electrodeposition paint according to claim 1 whose fluorine content 
partial saturation monomer (a) is 2-perfluoro octyl methacrylate or trifluoroethylmethacrylate. 

[Translation done.] 
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JPO and INPU are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lusterless mold anion electrodeposition paint excellent in 

weatherability and coating stability. 

[0002] 

[Description of the Prior Art] Conventionally, since hot workability of aluminum is good compared with steel 
etc., the mold material which has various cross-section configurations by extrusion between heat can be 
obtained comparatively easily. Moreover, many aluminum is especially used increasingly as a building- 
materials-related ingredient using the property which was excellent in original aluminum to excel in things, 
and corrosion resistance with workability for it to be lightweight and easy. Although it is hard to be corroded 
to corrosion matter, such as salt water resistance, since it corrodes easily to alkali resistance (mortar etc.), after 
aluminum itself carries out anodizing of the aluminum, being covered with the anion electrodeposition paint 
etc. is usually common [ itself ]. 

[0003] There is JP, 10-46065, A as invention of a lusterless anion electrodeposition paint by combining the 
resin which has an alkoxy silyl radical in a side chain, and the resin with which SP values differ as such an 
electrodeposition paint constituent for aluminum material. That weatherability is indicated to be by the 2001 
No. -64568 official report as invention about a good lusterless mold anion electrodeposition paint is well- 
known by using the resin which contains the acrylic monomer (UVA monomer) which has a benzotriazol 
radical as the resin which furthermore has an alkoxy silyl radical in a side chain, and a monomer component, 
and/or the acrylic monomer which has a hindered amino group as an indispensable monomer component 
(HALS monomer). Moreover, these invention may spoil coating stability, when the addition of a UVA 
monomer or a HALS monomer is increased for improvement in the further weatherability. 
[0004] Since two kinds of resin is combined, for example, when the paint frequency of paint goods is 
extremely low (called paint Rhine of low-speed tongue over), it crosses to a long period of time. Moreover, 
the inside of a tub, Since what the coating condensed on the wall surface in an electrodeposted tub since it 
circulated through piping, a filter, etc. adhered or the time and effort and the filter of cleaning of a coating 
aggregate were got blocked, casing had to be opened for whenever [ the / every ] and filters had to be 
exchanged. From this, the user was asked for the lusterless mold anion electrodeposition paint with good 
coating stability with high weatherability. 
[0005] 

[Means for Solving the Problem] The result of having repeated research wholeheartedly in order that this 
invention person etc. might solve the above-mentioned trouble, The fluorine content partial saturation 
(monomer a) alkoxy silyl radical content partial saturation monomer (b), The hydroxyl-group content partial 
saturation (monomer c) carboxyl group content partial saturation monomer (d), By containing the vinyl 
copolymer resin (A) which comes to copolymerize other partial saturation monomers (e), and a cross linking 
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agent (B), weatherability and coating stability can obtain a good lusterless mold anion electrodeposition paint, 
and came to complete this invention. 

[0006] namely, this invention - 1. fluorine content partial saturation (monomer a) alkoxy silyl radical content 
-r the lusterless mold anion electrodeposition paint containing the cross linking agent (B) which has the vinyl 
copolymer resin (A) which comes to carry out radical copolymerization of the partial saturation (monomer b) 
hydroxyl-group content partial saturation (monomer c) carboxyl group content partial saturation monomer (d) 
and the other partial saturation monomers (e), and a hydroxyl group and the functional group which reacts. 
2. Lusterless Mold Anion Electrodeposition Paint Given in 1st Term as which Fluorine Content Partial 
Saturation Monomer (a) is Expressed in the Following Formulas (1), [0007] 
[Formula 2] Formula (1) 



CH 2 =C-C-0-(CH 2 ) m > (CF 2 ) n F 
O 

(Among a formula, hydrogen or a methyl group, and m express the integer of 0-4, and, as for n, A expresses 
the integer of 1-12) 

3. A fluorine content partial saturation monomer (a) is related with a lusterless mold anion electrodeposition 

paint given in the 1st term which is 2-perfluoro octyl methacrylate or trifluoroethylmethacrylate. 

[0008] 

[Embodiment of the Invention] This invention is explained to a detail. 

[0009] vinyl copolymer (resin A) vinyl copolymer resin (A) the fluorine content .partial saturation 
(monomer a) alkoxy silyl radical content - it is resin which comes to carry out radical copolymerization of 
the partial saturation (monomer b) hydroxyl-group content partial saturation (monomer c) carboxyl group 
content partial saturation monomer (d) and the other partial saturation monomers (e). 
[0010] As a fluorine content partial saturation monomer (a), perfluoro butyl ethyl aery late, Perfluoroisononyl 
ethyl acrylate, 2-perfluoro octyl ethyl acrylate, Perfluoro butyl ethyl methacrylate, trifluoroethylmethacrylate, 
Perfluoroisononyl ethyl methacrylate, perfluoro octyl ethyl methacrylate, etc. are mentioned. As a concrete 
commercial item, there are FAMAC, FAMAC-M (above, the Nippon Mektron, Ltd. make, a trade name, 2- 
perfluoroalkyl methacrylate), and light ester M-3F (the Kyoeisha chemistry company make, a trade name, 
trifluoroethylmethacrylate). 

[001 1] As an alkoxy silyl radical content partial saturation monomer (b), gamma - 
acryloxyprophyltrimethoxysilane, gamma-metaacryloxypropylmethyldimethoxysilane, gamma- 
acryloxypropylmethyldimethoxysilane, gamma-meta-acryloxyprophyltrimethoxysilane, gamma- 
acrylqxypropylmethyldimethoxysilane, gamma-metaacryloxypropylmethyldimethoxysilane, 
vinyltrimetoxysilane, etc. are mentioned. 

[0012] As a hydroxyl-group content partial saturation monomer (c), for example Hydroxyethyl (meta) 
acrylate, Hydroxypropyl (meta) acrylate, hydroxy butyl (meta) ARIRE-TO, Ethylene glycol monochrome 
(meta) acrylate, propylene glycol (Pori) monochrome (meta) acrylate, (Pori) Hydroxy butyl vinyl ether, allyl 
alcohol (meta), and the above-mentioned hydroxyl-group content vinyl system monomers, beta propiolactone, 
Dimethyl propiolactone, a butyrolactone, gamma-valerolactone, As a trade name, a reactant with lactone 
compounds, such as gamma-caprolactone, gamma-KAPURIRO lactone, gamma-RAURIRO lactone, epsilon- 
caprolactone, and delta-caprolactone, etc. The plaque eel FM 1 (die eel chemistry company make, a trade 
name, and caprolactone denaturation (meta) acrylic-acid hydroxy ester); the plaque eel FM 2 (this left), the 
plaque eel FM 3 (this left), plaque eel FA-1 (this left), the plaque eel FA 2 (this left), the plaque eel FA 3 (this 
left), etc. 
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[0013] As a carboxyl group content partial saturation monomer (d), acrylic-acid (meta), crotonic-acid, 
itaconic-acid, maleic-acid, fumaric-acid, and plaque eel FM1 A (following and die eel chemistry company 
make, a caprolactone denaturation carboxyl group content (meta) acrylic monomer, trade name), plaque eel 
FM4A, and plaque eel FM10A are mentioned, for example. 

[0014] As other partial saturation monomers (e), specifically Methyl acrylate, methyl methacrylate, ethyl 
acrylate, Ethyl methacrylate, propylacrylate, propyl methacrylate, Butyl acrylate, butyl methacrylate, pentyl 
acrylate, Pentyl methacrylate, hexyl acrylate, hexyl methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl 
methacrylate, The monoester of the monoalcohol of the carbon numbers 1-24 of acrylic acids, such as 
laurylacrylate and lauryl methacrylate, or a methacrylic acid The radical polymerization nature partial 
saturation monomer containing glycidyl acrylate and a glycidyl group, Acrylonitrile, acrylamide, N- 
methylacrylamide, N-methylol acrylamide, Nitrogen-containing radical polymerization nature partial 
saturation monomers, such as N-butoxy methylacrylamide and dimethylaminoethyl methacrylate, Styrene, 
phenylethyl (meta) acrylate, vinyl acetate, a vinyl chloride, the addition product of 2-hydroxyethyl (meta) 
acrylate and a caprolactone (for example, as a trade name by Daicel Chemical Industries, Ltd.), FM series of 
the plaque eel FA, the plaque eel FM 2, and plaque eel FM3 grade etc. is mentioned. These can be used in 
independence or two or more sorts of combination. A cross-linking partial saturation monomer, 
polymerization ghosts, etc., such as allyl compound methacrylate and 1,6-hexanediol diacrylate, are 
mentioned to others. 

[0015] As opposed to the solid content sum total of a monomer with which the blending ratio of coal of these 
partial saturation monomers constitutes vinyl copolymer resin (A) 0.1 - 20% of the weight of the range and an 
alkoxy silyl radical partial saturation content monomer (b) a fluorine-containing partial saturation monomer 
(a) 0.1 - 20% of the weight of the range, The range of 5 - 25 weight section and a carboxyl group content 
partial saturation monomer (d) have [ a hydroxyl-group content partial saturation monomer (c) / 5 - 25 weight 
section and other partial saturation monomers (e) ] 50 - 80% of the weight of the desirable range. 
[0016] As an approach of compounding acrylic resin by the radical copolymerization reaction using the 
above-mentioned monomer, the well-known solution polymerization approach, a bulk polymerization, an 
emulsion polymerization, a suspension polymerization, etc. are mentioned from the former. 
[0017] As a cross linking agent (B) cross linking agent (B), a part or all of a methylol radical of melamine 
resin can use what denaturalized by one sort or two sorts or more of monohydric alcohol, such as a methanol, 
ethanol, propanol, a butanol, and octyl ARUKO 2-ethylhexyl alcohol, for example. 

[0018] That [ melamine resin's ] to which the thing of one nuclide - a ** (about 2-5) nuclide occupies 50 % of 
the weight or more is desirable. Moreover, in melamine resin, the functional group of others, such as an imino 
group and a methylol radical, may also be included. Moreover, it is desirable that the ether group which 
denaturalized by three or more C monohydric alcohol, especially the monohydric alcohol of C4-C18 contains 
2.0-5.0 pieces especially about 2.0 or more averages per triazine ring 1 nucleus as an anion thermosetting 
electrodeposition paint which blends this invention article. 

[0019] Moreover, what could use block poly isocyanate for the cross linking agent (B), for example, was 
blocked by oximes, such as alcohols, such as lactone, such as epsilon-caprolactone, a methanol, ethanol, 
propanol, a butanol, and a pentanol, and methylethyl ketoxime, methyl isobutyl ketoxime, to the poly 
isocyanate compound of "aliphatic series, such as isophorone diisocyanate and hexamethylene di-isocyanate, 
or an alicycle group can be used. 

[0020] As vinyl copolymer resin (A) and a rate of a compounding ratio of a cross linking agent (B), the range 
of the former / latter =60 / 40 - 85/15 is desirable, if combination of a cross linking agent (B) exceeds 40 
weight sections to a total of 100 weight sections of vinyl copolymer resin (A) and a cross linking agent (B), 
the stability of a coating is spoiled and the hardenability of under 15 weight sections is inadequate. As 
mentioned above, vinyl copolymer resin (A) and the resin which consists of a cross linking agent (B) can 
manufacture an aquosity emulsion by carrying out moisture powder by adding a basic compound and 
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neutralizing. 

[0021] As such a basic compound, ethylamine, propylamine, A butylamine, benzylamine, monoethanolamine, 
a neo pentanol amine, The 1st class monoamines, such as 2-amino propanol and 3-amino propanol; Diethyl 
friend diethanolamine, G n- or G iso-propanolamine, N-methylethanol amine, The 2nd class monoamines, 
such as N-ethyl ethanolamine; Dimethylethanolamine, A trimethylamine, triethylamine, a triisopropyl amine, 
methyldiethanolamine, The 3rd class monoamines, such as dimethylamino ethanol; Diethylenetriamine, There 
is one piece or an amine system neutralizer which uses two or more pieces together and is chosen among 
polyamine triethylamines, such as hydroxyethylamino ethylamine, ethylamino ethylamine, and methylamino 
propylamine, etc. from from. Deionized water is added, and the emulsion of moisture handbill aquosity is 
created, stirring by DESUPA etc. 

[0022] A pigment, a color, a curing catalyst, a flow regulator, an ultraviolet ray absorbent, etc. can be blended 
with the lusterless anion electrodeposition paint of this invention here if needed. After blending the above- 
mentioned neutralizes (for example, diethylamine, triethylamine, etc.) and a cross linking agent (B) so that it 
may become 0.3-0.5Eq to the carboxyl group of vinyl copolymer resin (A) as the manufacture approach of a 
lusterless anion electrodeposition paint, and performing moisture powder, deionized water can be added and 
the lusterless mold anion electrodeposition paint of 5 % of the weight - 20 % of the weight of solid content 
can be obtained. 

[0023] In order to form a paint film using this lusterless anion electrodeposition paint The lusterless anion 
electrodeposition paint obtained above is made into a bath (being able to enter into a tub). After this 
aluminum material is immersed during this bath, anion electropainting is performed so that desiccation 
thickness may be set to about 5-30 micrometers, after SETTENGU [ not rinsing (non rinse), or rinsing (rinse) 
and / a room temperature ] subsequently - baking (for example, about 160-200 degrees C for about 20 - 40 
minutes) - a paint film can be formed. 
[0024] 

[Effect of the Invention] The fluorine content partial saturation (monomer a) alkoxy silyl radical content 
partial saturation monomer (b), With the lusterless anion electrodeposition paint which consists of vinyl 
copolymer resin (A) which comes to carry out radical copolymerization of the hydroxyl-group content partial 
saturation (monomer c) carboxyl group content partial saturation monomer (d) and the other partial saturation 
monomers, and a cross linking agent (B) It was finished also in the tub of the low-speed turnover which is 
high weatherability and does not have supply of a coating with them etc., and sexual maintenance and the 
residue of a coating found out few coatings. [ there are few paint Rhine and the volumes which coating 
stability, for example, a mechanical share, requires, and fresh ] 

[0025] As a reason of this, high weatherability is that the fluorine carried out orientation to the front face of 
the emulsion particle itself since the number of vinyl system copolymer resin was one as base resin although 
what is depended on the effectiveness of a fluorine content monomer was large. By having used one kind of 
vinyl copolymer resin (A) as weatherproof improvement base resin effectively at the time of paint film 
formation as coating stability having improved, even when neutralizes, such as an amine, fall in a bath, it is 
mentioned that water-dispersion [ of an aquosity emulsion ] was maintained. 
[0026] 

[Example] Hereafter, an example is given and this invention is further explained to a detail. This invention is 
not limited by this. In addition, the "weight section" and "% of the weight" are shown the "section" and"%." 
[0027] Vinyl copolymer resin No.l It is isopropyl alcohol in the example reaction container of manufacture. 
They are the following monomers and azobisisobutyronitril to the inside which taught 80g and was held at 80 
degrees C. lg was blended. 
"Monomer combination" 

FAMAC (notes 1) 10gKBM-503 (notes 2) lg 2-hydroxyethyl acrylate 12g acrylic acid 7g styrene lOg butyl 
acrylate lOg methylmetaacrylate 30g ethyl acrylate After reacting by holding at 20g 80 more degrees C for 1 
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hour and adding azobisisobutyronitril 3g, an organic solvent performs adjustment of solid content, and it is 
vinyl copolymer resin No.l of 55 % of the weight of solid content. It manufactured, this -- vinyl copolymer 
resin No.l was acid-number 55 mgKOH/g, hydroxyl value 58 mgKOH/g, and weight average molecular 
weight 20,000 [ about ]. 

(notes 1) FAMAQNippon Mektron, Ltd. make, a trade name, 2-perfluoro octyl methacrylate (notes 2) KBM- 
503 : the Shin-etsu chemistry company make, a trade name, gamma-methacryloxpropyl trimethoxy silane. 
[0028] the inside which taught '80g for isopropyl alcohol into the reaction container, and was held at 80 
degrees C like the example example 1 of manufacture of vinyl copolymer resin No.2-No.4 -- contents [ as 
shown in Table 1 / of a monomer ] of combination, and azobisisobutyronitril lg -- it added. It reacts by 
holding at 80 more degrees C for 1 hour, and is azobisisobutyronitril. After adding 3g, the organic solvent 
performed adjustment of solid content and vinyl copolymer resin No.2-No.4 of 55 % of the weight of solid 
content were obtained. 
[0029] 
[Table 1] 

-Kg- 





No.l 


No.2 


No.3 


No.4 




FAMAC (3:1) 


10 


15 




10 




KBM-503 (&2) 


1 


1 


1 








12 


12 


12 


12 






7 


7 


7 


7 






10 


10 


10 


10 






10 


10 


10 


L0 






30 


30 


30 


30 






20 


15 


' 30 


21 






100 


100 


100 


100 






No.l 


No.2 


No.3 


No.4 






55 


55 


55 


55 






58 


58 


58 


58 






20000 


21000 


20000 


20000 





In the example reaction container of manufacture of vinyl copolymer resin No.5, isopropyl alcohol lOOg, To 
the inside which taught n-butyl alcohol 150g and was held at 85 degrees C, butyl acrylate 75g, Butyl 
methacrylate 125g, 2-ethylhexyl methacrylate 60g, 2-hydroxyethyl methacrylate 115g and RUVA-93 (the 
Otsuka chemistry company make --) A trade name, 75g of ultraviolet ray absorbents, FA-711MM(Hitachi 
Chemical Co., Ltd. make, trade name, 1, 2, 2 and 6, and 6-pentamethyl PIPERIJIRU radical content 
methacrylic ester)50g, azobis dimethylvaleronitrile 5g, and butyl-cellosolve 75g were dropped over 3 hours. 
After having been dropped having butyl-cellosolve 40 bet [ azobis dimethylvaleronitrile 5g and ] it for 30 
minutes after riping for 30 minutes, and riping for further 1 hour, the organic solvent adjusted solid content 
and vinyl copolymer resin No.5 of 55 % of the weight of solid content were manufactured. These copolymers 
were acid-number 50 mgKOH/g, hydroxyl value 100 KOHmg/g, and weight average molecular weight 20,000 
[ about ]. 

[0030] After blending 0.4Eq triethylamine to the example 1 above and 55% of carboxyl group of vinyl 
copolymer resin No.l 127.3g (70g of solid content), subsequently, NKARAKKU MX-600 (made in [ Sanwa 
Chemical, Inc. ], trade name, melamine resin) 30g (solid content 30g) was blended, mixed distribution was 
carried out, and the water emulsion was created. Furthermore, stirring, it was gradually dropped so that it 
might dilute with deionized water and solid content might become 10% of the weight, and it adjusted by 
triethylamine and anion electrodeposition paint No. 1 was manufactured so that PH might become 
subsequendy to 8.5. it becomes 10 micrometers of thickness about anion electrodeposition paint No.l using 
anodic oxidation aluminum material (about 10 micrometers of coat thickness, width-of-face 2cmx30cm) ~ as 
- electropainting - carrying out - after rinsing and 180 degrees C - for 30 minutes - it can be burned - 
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lusterless aluminum material « No.l was obtained. 

[0031] the actuation as an example 1 that it is the same except considering as the contents of combination of 
example 2 table 2 lusterless aluminum material - No.2 were obtained. 

[0032] the actuation as an example 1 that it is the same except considering as the contents of combination of 
one to example of comparison 3 table 2 - lusterless aluminum material - No.3-5 were obtained. 
[0033] 
[Table 2] 





\ 


5 




^£t_l>'J 1 




Jfctt«l 




KttM3 




No. 1 


No. 2 


No. 3 


No. 4 


No. 5 


No.l 


127.3 
(70) 










\ No.2 




127.3 
(70) 








No.3 






127.3 
(70) 






No.4 








127.3 
(70) 




No. 5 










127.3 
(70) 
















30 
(30) 


30 
(30) 


30 
(30) 


30 
(30) 


30 
(30) 




pH = 8.5f_SS& 


pH=8.5K.SS__ 






mm* 




io% T~*ym&mt 

mm) 


1000 
(100) 


1000 
(100) 


1000 
(100) 


1000 
(100) 


1000 
(100) 



[0034] The anion electrodeposition paint (clear) obtained in the method of application, the test-result example, 
and the example of a comparison is made into a bath. The anode plate aluminum oxide material (silver: 
magnitude 150x70x0. 5mm) of about 10 micrometers of coating thickness which performed secondary 
electrolysis processing (cleaning-etching-neutralization-anode plate chemical conversion-sealing) for the 
coated object to this thing is immersed. Electropainting was performed so that an anion electrodeposition paint 
(clear system) might be set to 10 micrometers, and 180 degrees C was able to be burned for -30 minutes after 
rinsing. The contents of a trial and test result are shown in Table 3. 
[0035] 
[Table 3] 











\tm\2 


WI3 




No. 1 


No. 2 


No. 3 


No. 4 


No. 5 


(£3) 


12 


12 


11 


60 


13 




o 


o 


O 


O 


A 




o 


o 


O 


O 


A 




3fcR»W* (%) 


91 




73 


69 


81 


a* 


o 


O 


A 


A 


A 



[0036] (notes 3) Gloss : JIS K-5400 According to the 60-degree specular gloss of 7.6 (1990), a reflection 
factor in case an incident angle and a light-receiving angle are 60 degrees about extent of the gloss of a paint 
film, respectively is measured, and it expresses with the percentage when setting the glossiness of the datum 
level of specular gloss to 100. 

[0037] (notes 4) Coating stability : the coating was paid to the open container made from stainless steel, and 
the residue after stirring 30 degrees C for -14 days by the motor which the impeller attached was investigated. 
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0 At 5 or less mg/L, in 6 - 10 mg/L, a little, residue is 11 or more mg/L and residue is [ fitness ** / defect x ] 
a defect. 

[0038] (notes 5) Paint film smooth nature : viewing estimated paint film front faces (yuzu citron skin, 
irregularity, etc.). A ** good and ** show a defect and x shows a defect a little. 

[0039] (notes 6) Accelerated-weathering nature (gloss retention %) : the sunshine weatherometer (Suga Test 
Instruments) was used. Gloss retention = (paint film mirror reflectivity before the paint film mirror 
reflectivity / trial after 2000-hour progress) as for x in which, as for : (appearance) O which xlOO paint-film 
mirror reflectivity is JIS K-5400 60-degree mirror reflectivity, and was measured, milkiness is accepted 
satisfactory, as for fitness **, a crack and milkiness are seen in the whole painted surface. 

[Translation done.] 
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